. Operating conditions for the Dynamic bioaccessibility gastro-intestinal simulator 5 system (SHIME system): 6 Since toddlers are the most sensitive target groups, the physiological conditions of the LabMET system were adjusted to simulate the conditions of a 6 to 24 months child. For 8 fasted conditions the composition of the gastric solution was selected from Oomen et al. [6] , 9 except that the medium was not acidified. For the fed conditions nutrition (50.8 g L -1 ), 10 sunflower oil (3.2 ml L -1 ) and milli Q water (150 mL L -1 ) were added to the fasted gastric 11 medium. In both the batch and the dynamic methods, the composition of the nutrition (Hipp 12 organic creamy porridge®) was the same and representative for the diet of a small child. The 13 composition of the pancreatic and bile fluid was applied as described by Van de Wiele et 14 al. [7] . No increase in enzyme and bile concentration was made for fed conditions [8] . The 15 temperature inside the vessels was controlled at 37 °C.
16
Because of the chemical characteristics of BaP (hydrophobic; logKOW = 6), specific 17 adaptations in the design of the system were necessary [9] . For this reason all tubings in 18 contact with the BaP containing media (sampling tubes), inert PTFE-tubing was used.
19
Incubations according to the SHIME system: The PAH contaminated soils were incubated in 20 gastro-intestinal suspensions simulating the stomach and small intestine (and large intestine)
21

S4
for fasted and fed conditions respectively. Soil samples were processed in triplicate through 1 the reactor. Also negative and positive (spiked) controls were performed.
2
Soil and stomach solutions were brought into the vessel (L/S = 100 for fasted and 115 for 3 fed). Acid (1 M HCl) was gradually added to the suspension over 30 minutes till the pH was 4 2.5 for fasted conditions and 3.5 for fed conditions. The fasted pH was slightly higher than 5 the pH used in the SHIME model for adults [10] . The pH for fed conditions was slightly 6 higher to average the postprandial peak.
7
After 1 hour imposing the stomach conditions, the intestinal digestion was started: a fixed 8 volume pancreatic and bile fluid was gradually added over one hour which caused a pH rise 9 to 7 -8. After addition of the pancreatic fluid the suspension was incubated for a further 2 10 hours.
11
To simulate in one of the replicates the conditions of the large intestine i.e. the colon 12 descendens, SHIME suspension was added to small intestinal fluid in a ratio 30/45. This 13 suspension was anaerobically incubated overnight. surface; for removal of acetone, inverted to drain and dry for a minimum of 0.5 days.
6
The extractor used for the purposes of both end-over-end agitation at 30 rpm and incubation 7 at 37°C has been previously described by Kelley et al [11] . employed.
18
The simulated GI extraction fluids used were prepared as described by Wragg et al 2009 [12] .
19
In comparison to the standard fasted state UBM, the FOREhST method is a fed state system 'Gastric' fluid, the concentration of both mucin and pepsin were increased by a factor of 3 11 and 2.5 respectively, requiring the addition of 9000 mg l -1 mucin and 2500 mg l -1 pepsin.
12
Increases were also made to the concentrations of pancreatin and lipase (by a factor of 3) in 13 the 'Duodenal' fluid and the bile concentration in the 'Bile' fluid (by a factor of 5).
14 All reagents used in the FOREhST extraction were of analytical grade or better. Each The test samples were extracted in batches of five unknown samples with one extraction 29 blank. Each sample, including sample blanks, was extracted in triplicate, with the extraction 30 carried out on separate days in order to estimate the repeatability of the extraction phase. As there are no reference materials currently available for the bioaccessibility of PAHs, no 1 reference materials were extracted in the current work.
2
For the FOREhST method 0.3g of each prepared soil and 0.813g of HIPP organic creamy 3 porridge were accurately weighed into an extraction vessel (as described above). 2.45 ml of 4 de-ionised water, 50 µl of sunflower oil and 4.50 ml of 'Saliva' fluid were added via pipette.
5
The samples were then capped with PTFE-faced silicone rubber septa in an aluminium seal 6 and rotated in a water bath at 37°C at 30 rpm for 5 minutes to ensure that the soil, food 7 constituents and simulated fluid had thoroughly mixed. On removal from the extractor, 9.00 8 ml of 'Gastric' fluid was added, the extraction vessels re-capped and replaced in the extractor 9 and incubated for a further 2 hours to represent simulation of the 'stomach' phase. After the 10 2 hour stomach phase extraction, the extraction vessels were removed from the extractor and were added and the screw cap tightened firmly onto the vial before placing in an oven at 3 100°C for one hour. The resulting alkaline amber fluid was processed by SPE after cooling.
4
It was found that once the methanolic KOH had been added the PAHs in the FOREhST 5 extracts remained stable (for about a week), whereas, if left in the FOREhST matrix or in 6 their final state after SPE, i.e. as an acetonitrile solution they were not stable even for 7 relatively short periods; BaP appeared to be particularly susceptible to losses. To the 4 ml of cooled methanolic saponified FOREhST extract, water was added to give 10 13 ml of diluted extract. The diluted extract (ca. 40% aqueous methanol) was transferred to a 10 when subsequent analysis by GC/MS, rather than HPLC, is to be undertaken. The residue
19
resulting from the nitrogen blow-down step merely needs to be dissolved in a GC/MS 20 compatible solvent (e.g. hexane) instead of acetonitrile.
21
Comparison of the SHIME and FOREhST bioaccessibility results Table S2 gives the BAF of the total PAH in the soil for each soil and each PAH as measured
22
23
by the FOREhST and SHIME methods. 
